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(57) Abstract 

A technique for driving surface discharge type plasma display panel, more specifically a technique for freely setting high voltage level 
when high voltage is output from an address electrode at a pilot discharge period or a maintaining discharge period without raising the rating 
required for an IC having an address driver. In the technique, switches (SW12 and SW13) in a circuit (DRl) are respectively turned off and 
on and the cathode of a diode (D3) and the anode of another diode (D4) are conducted at the time of simultaneously outputting the same 
voltage to all address electrodes (Aj). In addition, switches (SW3 and SW4) are forcibly turned off and on, respectively. In a circuit (DRO), 
switches (SWIO and SWll) are respectively turned on and ofT and voltages which are nearly equal to a voltage Va2 are supplied to all 
address electrodes (Aj) through the diode (D4). 
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^7 F W7.«ffi{cj^itfciii i;itffi$rai:^t-§ 'J -fey h^naRr^iiiJ^iJcm^KT 

7><^y^SW12, SWl 3;{?^^^n^'tl:t7, ^^yh. ^J^-T :t- FD 3 CD* 
V - F <i: ^-r ;t- F D 4 ©7 y - F t -It^. ^fc :i O x-'Jr 
-1'-/5'SW3. SW4«^-n'6n3S®IWlc:;t-7, :t>$n'5o [IKDRO 

TUX'T ^y^^swi 0. sw 1 1 7&^^n-rn:t>, ^7bfcJi'&icti, a^-r:t- 

FD4cD7y- FtC^brmffiV a 2:*^*#^?,tl. ^-f ^- FD4$r^bT^7 
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1 5 

Yk (DnS.f)^ "H" \zm^LXh. y-(:t-\^D3, D 4 \,tmmiyX\^^^(DXZ. 

n<^\zut!j'^^j-mmtmn^<itf)^i3i\^^o ^tc. 7.^y9-svf4^mmr^N 

X.S.y^m\tm^i&LX^^^(DXf^5 7 0 (C^$ tlfemSS I 2 ;&S8lEnT L * -5 :i i 

IP^, 7 Hl/X K7-r:^lHii?§AD 2ic#t/^$n§mili^^M6«)i::?'c£<-rc:i:ic 

««iAj \zjt^crzmWi'f-'$^^'^mzBim't^'Z-m^^^o doism-x-^s^nm 
mmm^tmEEw si2 t^^^^omizy ^ hti':f^x7^vu-zy3>Lxh 
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1 6 

nfc^^-f :t-HD 9 1. D9 2^:ffLx^^mmxiz^^i^n^o cnt^o, 

cI:'5lC=§^j^^2pii»3FBlfc:feliT«fi: (Vs+Vw) ti^pi^n^o ^Tzmmtk 

vXiS'T^^fiK^n, znib^^mt^rc^\zy^^-]^D9 3~d9 s^Tv-t 
B. mm<ommi 

^j^jz\tmm-t)vCi,-fym^tnx\,>^o 

^n'en(DT]^u7.\z^mLrzir-'$^^tiitii'. m^iL^nn^n'D. 7Hux 
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1 ^ 

mJIH:3>hO-;H5lK2 5, 2 4, 2 6tt^n€nx':^i5^JUii-^^^ilgS2 1 

nm^<D«fi:w_Hv, w_5v (zn<bm^-rn%m2u=E>n^^mmtt 

<b-l) y'i^^JV^^m^m^: 

m4m'Bt.xsm5m\ts mmf>mmmQiQixmmvxm^-ox, 

^^^[hIS§2 1 <]i, «M3>l-0-jKHlgS2 5. 2 4, 2 6 7'f V U'-v 3 
>[Hlgg2 3 7 Kl^X H^-ryi51S§2 2 i:Oll^igP#^^-r[Hlif§ElT«)So x 

v37;Ki^!^^isi8S2 1 ^mm^^^nrc^kmm^yD^zm■:^^^x. 7 kux h 
y^n-m^2 2^mmt^ftib(Dmmmnx$>^. a^'f^^-yjum^EN, 

m^^bn^o m^xit. mi::i=f:>n^^mmtir^nmit&Bx^inx\,^^. 
mi(D5wmmi t^So ^rz&.rxi,t. m^z^-^^^nM^z-o^^^x^m- 
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18 

(b-2) 7Kl/XH^'r:/@iS2 2 : 

7 Fl/X H^-r 7'lH]S§2 2(J:/>y'>a.y;i/S(DAtil:':S^Wf ^ h*^<yiElifS 
2 2. ~2 2„ Hm^-^n. ^<D^^ tLXmXitNECmOuPD 1 6 3 2 7 

^t^mr^^tfj^rt^. H7<>^iHigS2 2 . ( i = i-n) o#'«?(7)3t>$s 
rzsvmm. &.T r^2co5vmigj tm^o mo^mm^z-D^^x^mm h 

H7'f:/lHli^2 2 . ~2 2n (^6 4*©aj;'jj^i^, ^(D 1 ^-f"^ 75^*7 H 1/ 7.11 

iHb, w) (DM\,>-rti^^(^^m^m^^n?>. j^-oxm^^tYGA (vide 

0 Graphics Array) ttliTfi. 640X3/64 = 3 Of)^]^y^-fW<Dm^n 
#H7l'yiliES2 2,. <DA:tl«(C(i7^y I'-va >lsI2&2 3Srfeji$n;fctJ 

(b- 3) 7-1'yi/-v3>lHlgS2 3 : 

7-1'y U-V3>lHllJS2 3«. t±i;^<:^^-y>'i/{l#EN<£reji-r^a5^3 1 i, 
i?Oyi7{i#CLK, T-^775^ff^DLRt^lSllix-:$'&e2ITSllP^3 2 
t^^t^o 7<VU'-V3 >[5IgS2 3«, f'Ji^)V^n%^m^2l^m2<D 
>l|fi©»75^?»7-r y ^-'>3 >boo. xv^57;i^fS^^^lHliE§2 l^^b 
^le>ns^i^<£7h•^7. H^<:/IhI8§2 2-^«!:tti:^T^^|gS:mfe'r. 7<y 1/ 
-v3>II|gS2 3;5^e,ttS:'3$nfc^iiim^«, ikT(D H^-r ■>^IHI8S2 2 . 

e»n, msFx-a^^^^^tf&i-^F^'f ::^iHiss2 2, o^f—^xti^^xibn^. 
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1 9 

HD3 l®7y-H«7^ h;^7y7PCOWTSLED 1 0 ^(DT J-Y\Z^m. 
$ ^ (cm 1 (0 5 vmiilcy;i/7 v -/^tfCR l Sr^O-LXg^igg^n^o 
7:i- h;<7'/^PC(DA*>y77 1 0 1 -?-(Dai:^«d5:t-:/>3 ^ <!:7S:o 

h-^-l'A'-Gl-lCfi^ "H" 75^A;^$n^<h. H^^A-Gltt "H" Srtti* 
D 3 1 l3tt«gittttlSn?^Vi. J;oT:^;U7';/yiatiiR 1 Sr® UTL E D 1 0 0 C 

:feViT)ii:?^[fi]}'mdii 1 3 ii)mn^. z.n\z-^i^^LxnvyT \o it-^^\t "l 

D3 l(C«gftI 3 2j5^h*^</N'-G 1 'vf^T&^oTsitn^. ckoTLEDl 0 0 

«mss;o?0itn'r, ny77 1 o i«A-i'-<>tf-t$^>7.t^s8 ( "z" ) «:m:tif 

^UTy;l/7y7'ifitn:R2lC<l;DD'>*yi7lElgSG2lCtt "H" j{)*A:^7$n> 
o V «y [Hlg§G 2 « "L " <^tt!:'3-r 

'&m-t^(D\z>z-^fi.mz.nm\\zwiVi^n^o ^lomt. mm(of^mB\zi6^^x 
^wm\zwm-^n^. 

^y^mnL (^Uy^mnChK. mmy'-'$^<Dl\iy h^iZ-Di^^XhrnU) 
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2 0 

€rAy7TBl (ftt?L\t7 4HC2 4 4^^^^-^^^^) iZKtll'. A*y77 

>T>1J-C 3(7)€:^0«^«A'y7TB 2 (fC(h^«7 4HC 2 4 4^^^fflT 

-KD3 3<D;^V-KtiA'«y77B 2 wmMt^lC«fi:W_5 V75>^#^e>n'5, 
2(DII^:>^^^fCttm2©3^:>«fi:,^2 8 ;&^g?l^$n'5. O^OA 

';/7 7B 1 «fi2©ii^:>m{a,^2 8Rtj^^iiiw_5 v*^e>-?-n^nsjfpm:tj7&^ 
mm^ms 2 8i<Dmmt, mo^m^tomm^zi^^^^xmz (b-?) ic^tevix 

(b-4) nU:n>hU'-)Vm^2 4 : 

i/x \^y'izf^^2 2izMLxmmm^:Bi.nmmv'-^i!)mm-^n^mm\z:ii^^ 

T©*5V<£^i^b, ^n£^^1^©»!PBlT«^2 0Zit>mfi<£«i^bT, $iJOT 

^5^3 ipf^, mem\z7r^-^nrc^^s I ip-^ H^-rn-G i . 

HD3 1, JgtfiRl. 7:t h:^jy7PC, igtaR2j&^^fig-rS(ilSS<i:|WI-T^S. 

xv?37;i/{i^^^isiK2 i3&^e>o^2mi^.^P<i#«gB^J'3 i p^^m-^n. 

7-A#J(DNMOS h7>vXi$'N 1 (DVi-ftlt) K^-l" A'-G 2 ©til;^tcS^'Vi 
M,Wmz\t. NUOShy>i^:x,^Nl(Dy-h\Z\t. H^-f A*-G 2 Otti:^ 

7(1^ m^\zmnmm-^nrzy-ht&tn,R3Rzsy-i:i-'-VD 3 4^'f\-Lx^x^ 

n^o y^^— KD 3 4(7)7/- Hy6?NMOS h^>vXi^N 1 c^^- MCgEic 
^n-S, NMOS h7>vX5^N 1 (DV-7v(iB2 0n^:>m^*2 8 iZt^f^^ 
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2 1 

SfePMOS h^>vX^P l<D^-h^\t. K7'1'A'-G2©tti:^j^A^II> 
x>-ti-C 1 ^^LxTi^^^n^. PMOS h^>v7.^4 2 (D V-7.(Ctt^ 2 0 
5vm»4^^n, KK>(imilg^>hD-;H18S2 4<D{il:'3<S^{c^i^$ 
n^. m2(7)5 vmMihPMOS h^>v:^^P lO-y- h<i:©FBl{C«igtn:R4 

NMOS h^>vXiS^N ISlI^PMOS h^>vX:^P 1 \Z\%^M^'Sm.^ 
'r:t-KD2 2, D2 l;&«^tte>nSo h 7 > vT.iJ' iCii^glitlSm 

I CSrggfflT^i^^S*^**^. fc<i:A«TC4 4 2 9 (T 
e ICom^tM) ^Sr^ffiT'S. K 7< A-G 2 <DlI^:>^Ttim2 (^n^ryiS 
^2 8llgEigg$n5o Sfe, llilgtLTS20 1 5 vmiig*^#)S^$n5. 
PMOS h^yS^X^P 1 tNMOS VyyVT.^"^ 1 t « 

04'{w-,^m^Tia^nfcgg5^2 4 PMOS h7>v;^i$' 
P 1 tNMO S b^>v^Xj5^N UC^rrS H^^yiHlSStbT^tgUTVi^. 

miiii > h o-;H5iSS 2 4 7!>«mfi:W_ 5 V t Lxm 2 (D n ^ ymfic'^^^^f S 
^^(C^^, m2«»J|Slif^^ "H" ^rs. 7^y U-va>lEliEg2 3©gB^ 
3 KOHif^tll^lCbT, K^-rA-G2j!>t "H" ^^-ht^. fiL. K^-TA* 
-G2ti||2 ©□t>«fi,^2 8RtJf^2©l 5 VmilglC j;oT^^$nsmjE 
JcS-:5ViT»if^-r50T, ^(7)ai:^-r^ "H" «^2<Dnt>m&C*H.TeiS 

isvii^i^o cin^y- hjaircR 3 nmos h^y^x^J^Ni^^^t^ 
PMOS h^y-yx^F 1 rov-xti^2 W 5 vmMtcgE«i$nT:feo, 

□ >x>U-C l«t5l^5 V©«E^^j^bTViS, cfcoTPMOS h7>vXi5^ 

p 1 (D^^- h\tf^2 (Dn^>mmzMLTmmff^\z2 o v(Dtt&7!>^*#;ie>n, p 

MOS V'yy-JT.^V 1 tt^S'-V^^T'S, d (D t^'^x*:}— iJ'W K Z 1 \Z 
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2 2 

\tm:^^\zj^^Tx^n^<oi!. -^^^tpmos h^>z^7.^p 

«m 2 (DU^yn^^mmt Lit 5 V's<i:^!l§f 

lC«feW_ 5 V b 2 O n ^ >mfi ic*fr ^ 5 V €#^i&-r § ^-^iC Jt, 

t[^:micLT, ^^-^-02*^ "L" ^mti-r^o iBi^^(Dmmtf^2(Dn^ 

NMOS h^>>^XiS'N 1(7)^- h}C^-\'-v$nTVifc«?^ii. 

HTfgTT-?). ckoTPMOS hy>i^7.^P 1 ©y- hSfittH 2 <Dn^>S 

fi:lI^bT- 1 0 VlC7:coTi$'->:t>-r'5= C O i: € x:f - iS'W ^- K Z 1 

«PMos h^>v7.^p loy- hi3jamjE*^'M^n'S;ici:^iiijg-r'5^«g 

^^fcL, PMOS h7>vXiS'P 1 $r«Kf 5. 

PMOS h^>>f7.^P h«fi[«ffiiaR4HJ:0^>«?{3 5 V'vIrJjS^o 

T±#-r^. LxTlj^b, PMOS h-7>vX^5^P 1 (D^- h?{)^0 V{CS^<i:r$'-> 

5. 

ctr^TNMOS h^>vX^N 1 Oi5'->:f >ttH^-r A*-G2©tB:^fw*fbT 
(>Lmnxmi^t^-'1j. PMOS h^>v7.iS'P i (D:$'->:t7«if^{C^- 
y^y-r^o <toTPMOS H^>v7.:$^P 1 <i:NMOS hy>i^X^N 1 

LT5 V<£:#liSi&-r'S^^{ctt, NMO S h ^ > N 1 <DiS^->^7{i, 

HD 3 4TAWAX LTl/i^fcfctC, H^-f A'-G 2 (7)m:'7lC^bTffliiH 
Kf^f-S. d^ct-^^SilijfPlCJiO. NMOS h7>v?X^N 1(^:5^- >^7*^ji 

(b- 5) «3>hD-;H5IgS2 5 : 

□ -;KhIS&2 5(Dta:tlT-&m&W_HVJS, B2 0n^>mfi:^*^P<tL, 7K 
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2 3 

m) <r>%i(r>%umnmmfi^7L^^^<, ^^r- ^umy ^lm] tit, rn^gn 

OS hy>i^7.^N3, N2t. -MO^^ 3 1 (D-tn^tKOmt^^^-fXNM 

OS h^>vX^N3. N2<&F^-f 7'-r^7°<7va.y;UF^-rA-ffly-MHl 

f)^^?L^n^o sfc, NMos h^>vx^N3. N 2 (c«-?-n-6ni*K^-r :t 

-HD2 4, D2 3*«M^JlCg?ig$nTViS, 

P-7-AII"J(DNM0S hy>i^X^N3(DV-7.\tm2(Dn^>n^j^2 8 

N2©V-Xi:D-7-AfiiJNM0S h^>v;^^5'N 3 0) h* l/'T ><i:tt*ji{c:g^ 

y>y vn.y;UH^-f yilS§7 lC«m2 03^:>1fi, ^2(05 VmilgRD^'^ 2 

©1 5 vmiHT^TO^^n-s. y«y->iy;wH^<yiHigS7 0^^[im{i#ai^ti 
3 i(7)tii:'3}5, ^n^*ny«yx:Ly;uH^<A*-.^y-hiEii?S7<DA<7-A<ii 

^7«NMOS h^>vX^N 2 tNMOS h ^ >v?X:J7N 3 ©-^n-^ntD^- 

mlmwMmm^(DHmtLm(Dm^^n^n "h" . "l" tr^^tx-. 

NMOS hy>iy7s^N2^^>-^'\t. m^^_HW tLXm2 (DU^>m&^ 
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2 4 

n "L" . "H" tt^Ztr. y>y->rLy;PH^'rA'-ffly-MH!gS7JiNM 
OS hy>iyX^N S^^y-^"^. NMOS h 7>>'XiS'N 2 ^:t7$ii:, 

(b-6) S®3>ho-;KlgS2 6 : 

hP-;KHlg§2 6(7){±l;^T'5^2(7)D^>m&(^, x vi^' JI/fi^^^lHlS& 2 1:*^ 

e>0^ 2 n^>M1«im#Jc«o%iT, ^ 1 a5ziqE>«fef) L < «m 1 

^;5^e>B>f^©«JEHV (>W_HV) fclt;eVi«fi (iE^T r^l©HV«&j ) 
mU^>hU-)im^2 6\Z\t. mmiZit "H" ^S?):^cJ:t.i-^ (H#JS:I>'L 

m) (Dzi^>m,^mmm^-^^-^?ii>n^o ccit th^jj tl^jj tit. mM^ 

>hD-JH5IgS2 eOSi^SlC^tj-S h^>vX^OA-r7-Ail!lRU^□-7- 
mm? t. f^i(DHYmmtmi<D-i^>'m&}^2 7 tomzh-T^A-^s^-jm 

m^ntcNUOS hy>i^7.d^N4, N5t^#^TVi5. *3tNMOSh5> 
v7.^N4, N5{Cft^n^*n^K^-r:t-HD2 6. D 2 5 T^^'^^t ^nTI/^^o 
□ -7-A#JNM0S h^>v;^^N 5©V-7.«mi ®l3^:>mfi,'^^2 7 {C 
i^^^n, A-r7-A#JNMOS h^>vX3'N4©HU'r>Ml(DHV«M 

NMOS H^>>'Xi5'N4(DV-XiNMOS h^>i^7.^N 4(D\^U^ >t 

it^m\zmm $ nr^s d , c mem 2 © n t >mfi55>«m:^j $ ns. 
«mi(OD^:>fl[fi, n 1 (D 5 vm«n^^ 1 1 5 vmw#^?^^n^. 
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2 5 

-ffly-MelgSrtiNMOS h'7>z^X^N5 ^37- >:^- 7$ it, NMOS hy 

^\t. n=E>n^mmm^<DHmtLm(Dm^-^ti^ti "l" . "h" tt^. 

Viy;i/K^-r A-ffly-hlHli^7(iNMOS h^>i/7.^N 5 $r^->:f 
NMOS h^>v7.i57R 5 <£i5'->:t7 ^tllcd; 0 ^ 2 On^ 

(b-7) y'yvir^^l^H^'fA-ffly-hlll^? : 

m^nrc2'D<DNMOS hy>i^7.^N6, N 7 <£<i;tT*3 0 , zfy z^:x^)l\^ 
• D-T-AfimMOS h^>vXi5'N 7(Dy-7.m:^r>«^.-^3 0 IC^^^ 

o^am^rstiM^s^i^m^ittEa^iT^^nTVi^g), nmos h^>>';^ 

Vi7';i/K^<A-ffl^*-hIll8§7(i^*- h^Kiffl I C7 5 m^itlR 
ai R2 1 1 3 S) <£ii^TV>S. y-MSi!jffl I C 7 5 (7)A< T-AtJn^ > 

5^01^7 0 tmmzLxn'E>n&.^s of)mm-^n^^t\zfi.^o 

n-6nNM0S h^>v7>i5'N6, N 7 C^'J^- h ^I■€-tl-6n^^M^Jg^^^Sr:^^ 
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2 6 

\t. /\^7-j^mn=t>^Ys^mmt-r^i 5y(DnwM^w<i(Dx\ 

ffl«J!SA:^^V C C tU-7-2^m^'E>mC OUt(Dm. 'BlW\^ T-Affiny 
-h{i^ffl^i!lA:^>ffiVB<hA-r7-A#J:3^>^VSi:OPB^tClt. -^-tl-^nn 

A:t)>iH I NS.tXP-7-Am'JfflA*^L I NJCA:'^^^. /N'T 7-AftiJS1i| 
A;tf75^* "H" y-hJ£irLRg^irM.TA-1'7-A#JNMOS h 

^>v;^37N6©y-h(CMb. A>r7-A#Jll^>S«VS?;Sip<i:LT "H" 

^®A:'7^*t'Jr-h}SifLRgi:T^*5iJC«l^^^lCt^oTy--h^i#tC^L 

-h{3M-r"5y-h{i#« "L" *M?>. i5^'1';i--KDg?5««l:^l6]{3A<7:^$ 

n§<75-e, MBt^fClCH^7i<i^^lI. NMOS h^>vX^N6(Dy-h;6^ 
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2 7 

c:(Ol5I8§{c*5tiT, NMOS h^>v;^^N 6, N 7 (^^->:t>«IS!n:R g 

x/^^ /^7.-^n^rztbmmznt)n^> z.<D^^tmmz^Ki. 72-j\^t-ix 
mmnxij-BLXsu-r-hmumxiitmmz^wi.Lxh. v^yvT.^c^^- 

'mm. T-Kf^(D&i^wm-^tz.^\z\%)\<7-Kmunx-^wu-7~ 
uWimx-h-^nrnz "h" h\^x\%u^fs.\^. 

fflVi^^^-S-fCfin^ >m(a[,^3 0«m2(Dll^>IHi;i^2 8 tffl^b, NMOS 

h^>vXi5^N6, NT^l^n^'tlNMOS h^>vXiS'N2, N 3 IC^ffi^-TS. 
*fcA-r7-Afi!l$imA:'3WP-T-A#J$ir#A:^<i:LTti, ^n-^tl^ 1 « 

MOS h^>v7.iS'N6. N7}i^tl^'nNMOS h^>v7>:$'N4, N 5 
(b-8) *IIJS<^J^MOSjf^®U£BJ: 

(I) (y7'rs>^) 
(II) 

(III) (U-fe>y h) 

(IV) iiijtstm 
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2 8 

mtTh^mm\zi5\.^x^t. 'fi^^)vmn^±mm2 ifi^i^ommmnRzsmWi 

K, "r-^yy^mmt "L" \z. iHij^ ^--z^jvmnENit "h" \z. ^n^e 
n^mmizm^-^ti^o i}^i!)^^m^\t7'i^^)vm^^^m^2 i\z^-Dxnt>n 

^iw.mmmmn(DHm\t "L" ^m^o -mzmmmmmisnoLmitH 

Vi-S. m2«MJtiim^« "L" ;itltCi;oTmfi[W_5 V«^2 03 

^^Jt UC*3V^Tl3t>mWr#fB^(DHffiiJ^ "L" "H" tcMi^^it 

fi^^#^i^-r^MMm3 2 at, SM3>hn-JHlg§2 4, 2 5. 2 6 tco 

mmm%^^r]^^mxi^^. ul. mm::i>hu-)v^m2 5\zisif^u^2 

S^tTVi^. Z<Dm\Zi^^^xm2(Dn^>m&.^2 8*ie»Sl ©D^rVm^^ 
^1 31Ii:^10(D*Ht^^^, mJIE3>hn-;HH]gS2 etilHll^DROJc, M 
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^ffllrtt, h7>vX^N2, N3, N4. NS\t-^n^n7.^ y^SWl 2, 
SW13, SWIO, SWlKCffilL, ^my<^-]^D2 3, D24. D2 
5, D 2 6Ji-?-n-6ni?''f:^--HD 1 2, D13, Dll. D 1 0 IC^a^TS. 

H7'ryiHlgS2 2 I ©1 t:-y h5i-(Om:^3g«, H^<yiEl8S2 2 I ©F*g|[B(Z)^J 
il|Hlg§(Z)miCfi!oT:t>/:t7T?>NM0S h7>v:^3^N9. N 1 0 d 

H7-f >^lsIi^AD 2 (Cffi^L, NMOS h^>vXi$'N9. NlOttX'T'y^^S 
W3, SW4JC, Sfc^ffi^<:t-h*D4 5. D4 6tiiS^<^-KD3. D4(C. 

;^«SJc-^^?>nsm&w_Hv*«#Ae>n, v-x{j:H^-ryiHi8S2 2. ©m 

:^I«<&:fM.T7 KU;^mSAi (I^ic^n^. NMO S h ^>v7.^N 1 0 (DV 
-7^lC«^2©zl^>m^.^2 8 7&^g|®g$n, Hl/^>ttH^1' >^lHlS§2 2 . (7) 
ai:^^^:frLTTHUXSMA, \zmi^-^n^. ^m^^^-]^D4 5, D4 6 

^n^tlNMOS h^>v7.i5'N9, N 1 0 lcMUT»Hl^^^nT:fe 0 , 
ffi^NMOS h^>vXi5^N 9, N 1 0 tl-SM^fi. 2^©:&l6lCmSlt'& 

iz^n^n\z^my^^-\^f)^mi^nxu^o m^w-^yyjB loihtimt 

N8T^^$n. PMOS h^>vXiS'P 2&tJCNM0S h ^ >v7.iS'N 8 tCft 

^n^n^my^:i--]^D 4 1 , d 4 2^mn^nrif^^o ^ft. nvyyBi 

yyi/Ts^U 1 IT^^fiKSn, PMOS hyyJTs^'P 3S.TOMOS h^>v 
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3 0 

mlnmmmm^o)Hm. Lm\,t^n^n "l" . "h" ^m^on. mun 

©PMOS hy>z^X^P lit^yL. NMOS h y >i^7.^N l\t-t>LX\f> 

mW]i^-^\t^ummz "L" \zm^-^nx\^^^(DX\ pmos h^>v?Xi$'P 

2i!)^:tyL. NMOS h^>v7.:$'N 8d^^>LTVi^, ^fc H ^-T T'SSS 2 2 
, (DNUOS hy>z^7.^N9. N10«, tUtJ^ ^-ZfJl^nENf)^ "H" \Z 

i^^jt i\zio\.^xu'E>m&.mmmn(DnmRi^Lm^^'tn^n "h" . "l 

" tmtr^OX, maiII>hO-;HsIgS2 6tC:feViT. NMOS h^^i^X^S' 
N4. N 5«-€-n^n:t>, ^T^TS. J;oTagiE I 9 1 1 (DH V«i!H75^e> 
JgtaR 5NMOS h^>v7.i57Nil ^aoTm2 ©zi^:>«fi:,^2 S^tmtl^o 
n^l 9 1 \,t^(D-^i}m^ I 9 2 i:;5:oT. B 2 (7)=!^: >'a^* 2 8^^?) 

T'lHigs 2 2 1 ^tmn. ^m^^^-\^D4Qt:m^x7\^uxmmA, \zm 

mSftl 9 1 «^<7)-gR7&«m8it I 9 3<i:3^J:oT> 7 7 B 2 ©^SiK^-T H 
D44, 3>x>itC3, A'':/77B 1 ©NMOS h^>vX^$'N 8 ^jI-dTH 

^Mtb^'ii-^i)^^^mmizitt^Lxm<r^z.fAix^^o %^x. mnmizm 

Mfw, mc^ I 9 3 <D«:*;{it;{/V\''y 7 7 B i (7)ai:^ti;btw^Jt>LT^*&7(>^'^^$ 
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3 1 

mi 4mitmi smizKntsbx^K). m2(Dn=E>m&:}^.2 STj^^mK^n^: 
>m&:f)m^-^nrcm'^<Dnm(omn^mt^^mx'^^o mm 2izi5\,^xh 

VyyV7.^l^l, PI. N3, N2, N9, NIO, P2, l^^O-tyZ-ty 

ifi^n'^n-ty. •t>-t^z.t\zu^(Dx. m2(Du=Eyn^^2s\z\t^i<o 

gi!I9 4«i:LT> 7 K Ix:^MA, K^-f ^IsIK 2 2 i (D^»i5^-r H D 
45, tti!i3>bD-;HHli?§2 5(DNMOS h^>v7.5'N 3 ^2©D 

NlO^ffiD, m2(DU=^y^^^2 8^tmtl^nUl ^^h^^T^o Z.t\ 
e>m8lEI 9 4. 1 9 5«ll2(D3^>S<fl:j^^2 8ji^e»mtli3>hn->'HsI8S2 6 
(DNMOS h^>vX^N 5 CDH^ >«M2 7 'NtsSttiT, ^^ir 

D4 SRyt^S^-r^- HD 3 3, m2iin> hO-;i/[5Ig§2 4(7)NMOS h^>vX 
^'N 1 ^aO^20II^:>'SM2 ^^il^n^o 9 6ttS2(DlI^:>m 

8ii^ibnM-nyVu-)V^^2 6<Z)NMOS h7>v7.i$'N 5 ^iioT^ 
1 >S^a:,'^.2 7»Cgiin^o MfCHSiEI 9 6 1 OD^:>®fi,^2 7*^^ 

nv7TB \(J^^m.^^^-\^D 4 2BLt)^'iS^'1':r- HD 3 2 €:®-pT=i >x>1j- 
C 3 iCiiJ-S, 
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3 2 

^-r:t-KD3 2, D 3 3tili>x>iJ-C 3©fi[m^ii^*^lCL, m2(DZl^ 
>m&.^2 8 <Dm^t:m I (Dn^yn&^-Cmm^Zi&T (5 O O n s e cSKT) 
^it^Ztf)^Tt^o ^Tz. ^-rpr- h*D3 2, D 3 3ti^S^-r^- HD 4 2, 

u±<D^^\zLxm2(D3^>m^.^ 2 8 omiiL.^tim 1 ©□^>m^£Rtx^ 

L T/i;i/7. « tcHEEH V <£4 1; $ it § :i 1 € -a « 
(II) 

-?-n^'n<Dx-37jc^j^;bTmEEv a «hv) mtT^^mn^no, 

•* , "H" ^mWL. mm:i>y^U-)m^2 6tC*5ViTNMOS hy>i^X^ 
N4, N5«-€-tl-6n:^-7, :t>tTVi«>, tJ^oT, S 2 OH t >mfiC«^ 1 © 

^^Jt 3(C:feViTmiS»H2|ff^©H{giJ, L#J«^n^'n "H" . "L" ^ 

tm^L. m2mmmmm^h "h" 'vtii^-r^o :in(::j;oTiiiiin>hni 

-;HsIi^2 4(DPMOS hy>i^7.^F 1. NMOS h^>>'Xi5^N l\t-^tl^ 
n:t>. mM:3>hD-;HHl8S2 5©NMOS h^>vX^$'N2. N3 

it^n^eMy. tyt^o m2(Dn=E>m.^f)^f^i(Dn^>n^\zmb^^(Dx\ 

i|(a:W_5V. W_HVJi^n-6tlBl(DIl^:>m<4^S2ptbT5 V, 7 0V 

^m^o zo^^iz'^mmmM-^n^o^x. '^m^ibmnnt>nx^^^mtjh 
iff'iScm<Di^-^>7.\z^'DxmW}y''-'$'^mmv. 7K^xm«i*^e.o##ii* 

my''-^i)^^mm\zi^7^y-^':rv^m\zm^-^n^<Dx\tti:<. "w . "l" 

d^yy^m^DL. I^Kix-rS'*^ "H" . "L" (Dm^m^r^m^(Dn>y'> 
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3 3 

m 1 5 ilttrnJUii > h o-JUhIK 2 6 tm^ZW^ 3 2a i:©g?^||^^^TlHl 

m) "L" ii^ib "H" ^tm^t^^^omwmwTB-^n^o 

T-^yy^mnDLt^ "L" f)^^ "H" ^tm^t^z.t\z^*). nv-yy 

B 1 ©ai;']©<Z)PMOS h^>vX^P 2, NMOS h ^ > vX^ N 8 Ji^tl^ 

n:t>^ i^-y-t^, c:n{c#vi, A''>77B 1 wi±i:^^©«^2:«o v*^e> 5 V'N. 

fflig(tA»:/7 7B 2OA:^S©NM0S h^>s;X^N 1 IRrXPMOS 

O-7-A#JNM0S h^>vX^Rt;A^7-AfiiJ(7)PMOS h^>vXi$'7iV 
^tl'eMy. :t>b, Ayy7B2(Dmt\t "L" tS^^ "H" ^tM^-f^. 
O J: a □ >x >1^- C 3 ^ffi xmJE© X X y 7 # S ©T, 

^{y. x-^7«;/5"fl-^DL7&? "L" -e2bo;tl^tC, A*y 77B 2<7)PMOS 
h7>v;^^P 3j&«:r>bTViyS:fc*lC. □ >x>-tf C 3 ©M5S<^»-5 "^^ A'';/7 
7B 2{C^M$nfc«yc[)l^E 2{C«, A'-/7 7B 1 (Cg^i^^ n}fcfiiJ(^»^E 1 cfc D 
'fc^<CD«^if7&^*#?t^nTV^^, 7\'^>77B l«!lckD=bA>y77B 2#i 

m^\ZW^y 7 7 B 2 (DA'T 7-A<a!lJcaS|gtt ?)nTViS«Sli5^-r Th- H D 4 
3©ft&, ^-1':t-KD3 3'bil*LTmM:3>ho-;U[pIgS2 4 0«&ay'r:t- 

KD2 1 'N.^mSitT^^^jjiin^o TS^Ti^^lftf^tCctoTA^y 7 7B 2©A;':^tti^^. 
fS.nSi±m^±Ctii^\ OS0«igll> hD-;HEli^2 4©i*My<:t- 2 
1 «A'^:/ 7 7 B 2 "b^^M-r S CI t tcfj:^o 

0 3, RtJ^Vt^y 77B 1 ©PMOS h^>v7>^P 2 SgiEn^«Sit I 1 0 1 Hi; 
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3 4 

ip^ "L" '\<i:S^-r^:l-&lc^ti^mM^^LTVi§, A>y 7 7 B 1 Otll;':^ 
(DPMOS h7>vX:$'P 2, NMOS h7>vX^N 8{i-€-n^'n:t7, :t> 

77B2©NMOS h^>vXiS'Nl IS-I/PMOS h^>->*X^P 3 ^^tl^ 

n«;/77B 2<D£il:^(i "H" 5> "L" ^hW^r^. 

x-^^>y^ffi^DL;0^' "H" T^-^ fcB#{ID >x>1tC 3 Ol^E 1 (Dm.mt 

ygE2(Dm,^^y)h'^<u-DX\.^^. lts^l. /^^>77B i om:tji5(7)p-7- 

-;H5ISS2 4(DPM0S h^>v7.t5^P.l*^:t>L/TVi§(DT» A'^:/77B 2© 
PMOS h^>vXd7P 3 om'>7'cJ:iin«jSt I 1 0 6{::cfcoTm2©5 vm^lS^O^ 

e> □ > x ^-tf c 3 E 2 <h «^^7&^'m§ $ n -5 if^i T s § . 
(Ill) mfl?f?s*. 

ii€>mfi[$«riaffi^©H#j. Ltijs^n-en "l" . "h" ^aitL, ^20 

P#^J t 4{3:}3liTmiSiIi$iJP<i^CDHtJ, l^Wit^tl^fl "L" . "H" 
-;HhIS§2 4 ©PMOS h^>vX^P 1. NMOSh^>v7>di'N 1 {i-?-n-6 
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3 5 

:t>L/, mJ!lli>hD-JHlIiiS2 5ONM0S h7>v;^^N2. N3 

tt^n^n:t-7, :t>r^o mfi[w_5v, w_h v«^n^nm 2 on^vm 

fi[W_5V, W_HVt)^l(D3^:>m^<i:iFb<75:So 

[hIS§22, (D|±l:tj|5(Z) h^>v7;^N 9, N 1 0 (Dit^Jg^iE<7:)MSlC«mJE:0^;5^ 

mi 7s««jiiD>hD-;nHii?&2 6 tm^mms 2 & tommm^tiT^rm 

m2IIM©J|2|{f^« "L" nUn>hn-)Vmm2 4(DPU0S 

hyyi^T.^? liit:tyL. NMOS h^>vXi5'N 1 (i^>t"^, ^ilx-iS'> 
^P'y^m^CLK, T^-^^^y^li^^ "L" n^y77Bl©PMO 
S h^>>'Xi$'P 2;&«:t7L, NMO S h ^ > vXd^N 8 *«:r>bTVi§. n^r 

>m»iM^(^H{iij, L#jfi^n^*n "L" , "H" ^mnLx\^^^<Dx\ n 

Mn> hD-;HHliSS2 6 tC^tiXNMOS h^>v7.^N4, N 5 {i-^-n-ftl^t 

ii>f^>1fC 3fca!;i6>nTVi;t«^ffti, ^ 1 6 ST^^tl^mSit I 10 4® 

cl:'5(C. NMOS h^>vXr$^N 8, ^ 1 >m^,■^^ 2 7 , «i!in>hP- 
)m^2 6<D^m.^^t-\^D2 5. m20n^>mfi:^2 8, A"«>77B2(D 
«^g|i$^<:t-HD4 4 0iggSTij[m$n§. 

{BL, mi esT^^njtm^ 1 1 o ett^n;^:^.^. mMn>Hp->'HHisS2 

4©PMOS h'^>vX^P l;5)^:t7bTVi§;5^b-e$»5o 
m 1 8 mtimzlEn > h D-JHslgS 2 6 <hi^fi£g* 3 2 a <i:<DgEMII^S:S^TllI 
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3 6 

gssT^s. m 1 8 mx\t3 >x>if c 3 ©jffiE 2 (Dm^i!)^^E 1 om^^ o 

3&D^^'r:t-HD 3 3, IJUn > h 0-;HHli?S 2 4 <DNMO S hy>z^X^N 

(IV) ^itJJcii. 

^fc^i^mMJUifi^o "H" #jR(y^"^2 0«M$r#ffl^Jii^^jt 4;{i^?,§i# 

m^X "L" <£rggoT*5 0, «&W_5V. W_H Vf*^ 2 03^:>mfiS:^o 
L;i^L, =it>®fi©JI|Ifl^^tBt^J t 5(C*3liT "L" ;^)^b "H" ^tm^t 

mir^t. u=i:>miiLmmB^<DHm^t "w Hj^i^ "l" ^tm^\^s ^20 

2 4. 2 5. 2 6 0rB^{Cgitn^«gii®t^Si«. ( I ) L^c« 

c. mmo^m2 : 
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:t-h*D 3 3\zMr^n^(Dmm\tmm<Dmmi tmmx$>^^^. A'«y77B 2 

izniyX\tniZf$2<D5Ym&f)^^^^n^Z.t\zr3:^o ^■oxy^^-]^D 3 

3 tj'^yyTB2<Dm:^\zMLxn^y^_5Y^^^x^^rzmmn>hn-)v^ 
^2 4<Dmti^mmu-^n^. 

. mm(Dm^2\zi5\,i^mvfi^-'^>7.itmi 2miZ7r^^tircmmomw^i<Dm 
f)Fi^-^>xtm~x&^o &rf. mm.^^^^'L-^zLxmmr^. ^2 00^11 
m(DmWii(omi 3m\zn^\.. ^2oii^>m(i,^2 8?&>e»^i a)=i^:>mfi 

1 A^y77B 2(DAi'7-AtJt{im2(D5 vm»'i^ic^nTVi 

^(DXs nMl 9 6li/\*«y77B2(D^S®5'W:t-h*D4 3<S:3i§C:<i:fj:<i5^^ 
:f-h*D 3 3 0:>^^m^\^X. H^in > h □-jKsIISS 2 4 ONMO S. h ^ > v;^ 

^2 2EitiiiM(^»?^^i(^^i 50(3*rjs&L, m^\t^-'^=7v^mm>hifi 

"L" b "H" ^<!:^':^-t^Ji^<7)S8it(Dc^tn<&^-riHlS§EITfe^, 
jE!tmMaPBllCi5liT««OT_5 V«m2©5 ¥^^^^-5®!?, mSSt I 10 20 

2 1 ^^rn-sTic^ 2 0 5 vnM^t.mn^^ti^Wit^':>x\^^\ZT^^u\i^o 

^2 3llltt^iS(D?^Mlomi eSllcmU, x-iJ'^'y^^fi^DLT&t "h" 
j&vf, »L" ^tMi^T^^^JC^n^m^Sr^flHlgSlilTS'S. iin^M I 1 0 

%<Dmn\zmnmis.^M\tts.^^o nMnyvu-}vm^2 4opmos h7>v 

^.2 4 0(illJS(DJ^MlO^l 7^lC^*ltxL> □>x>'y-C 3 0jSE 1 
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EITa&S, HJfiCJ^j^l «l:ttM?5:0> A*«:/7tB 2 0A'r7-A#J{C«m2©5 

D. mmomwis : 

^T, 112 6 0tt^^£gm3 2 c©«figS:^-riHlgSil-e*'5, ^{K^^3 2c« 
i^figgl^S 2 aitt^^nTT-rvU-va >tHlg§2 3(^^5:5^3 2 ^r^sScT^. 
^fiKgS3 2 c(i, m^mm2 2 aH^rUX, i5^'r:t-HD3 5. D3 6^ji 

nmio)5V«aiRr;^-r:t-KD3 2©:trV-K*^i*ig$tlS. ^-r:t 
-HD3 6(D:^y-HJ^aJ7y-K(CJi-?-n^'n^1':r-KD3 3(7)7y-HJ^ 
O^B 2 OS^^ 2 8 n-S. 

;i©ct^tC^-r:t-HD3 5. D3 6^j^iat^Z.t\Z^*). SlT(^^o\zm 

iktkm.(Diy-tr>xR-am^nm^^:iTi^-'^>x\z:^^'^x, n^yrB 1 0 

m^J?: "H" [cLTm2(DIl^>«^^M{cBl©HV«^{CiL-&±frf5C:i: 

^2 7 Ei«2^iiifi©M©fjf^<i:^-ri$'-f ^ >i^5^A'- mm<DMm 
mt!^ ^—y')vm^ENi!}^^mmz "h" fciss^n^ATST^jioTi.^^. 

□ yi7<S#CLK> T-'^yy^^^DHt^m^\Z "L" c^jt^n, m:'3'r 

"H" \zmn^nrz^^x^^o m^&^mmmmitmn t ex 
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3 9 

tzHiti^ ^-zr)vm^EN7!}mmmz "h" \zm^-^nxi^^^(Dx. h'^-ryni 
;5:^j5iT»jt i\z^\,^x:n^>mmmn(DHm. LMfi^'^n^n "h" . "l 

" ^t^tnMn>hU-)V}s\^2 6(Z)NMOSh^>vX^N4, N 5 «^tl 

<onqE>«M2 8^t«»^i 8 i^mn^o m^i 8 1 1 
Ic:j3lt-5«SSI 9 2tmU\ZLXf^2<Dn^>n^J^2 8i}^<b. H^^:/IhIK2 

-Ij. mmi 8 i0-a5Mgsti 8 3 tLxm2(Du^>m^}^.2 zt^^'^^ 

:t-KD3 6, D4 4, 3>x>i^-C3. ^^^-f HD 3 5 . D 4 1 OHitiaiH 

^cz\zim-^n^nm^u\tw.iowvmM<Dn^t^v tomzti^o z.n 
L/ vi n tt);tm.\^x^n\t. %%\z>z-^u^mtmm<Dmm^ i «j; o 

y-f^-HDSS, D3 6f^. ^n^'n{Sm^W^-HD4 1. D4 4 
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4 0 

ym^tm^^-^ntzm-^o^nmo^n^Tr^tm^mx^)^, mm(Dj^m 1 
tmm\znmi9 4, 195. 1 9 eTiimnxnyT^y-^yczo^mmttkn^-^ti 
^mmomm\zi^^^xiitn>'f>i)-c3\t^j^^m-^tLrz^i^\zf3i^o a 

yyyB HZ "H" d^A:'3$nTVi§©T. -?-<DPMOS h7>vX^P 2?&«:f 
^K)h5Y^<t^-DX^^^o ^m^tScnr^fc^iZ. I^^J t 6~t SfCiSV^TH 

^3 om\tf^i(Dnmm^mmiz:is\f^n>y'>^c3(Di!cm^^r^^mx 

fStSlSICTS-S. A*«/77B 2(D^!feM^-r^-HD4 4lC^bT^^-1':t- 

^JS;^. B3 ^m\zni^\^tzM^mxtbK> . x-:5^7'y5^fS^DLj5S 

"L" j&i^ "H" ^tm^t^^'^(Dmm(Dmni)^m-^nx\^^^o nv^rBi 

©PMOS VyyVTs^^ 2mSnyyTB 2 c^NMOS >^>v7.i5^N 1 1 (D 

\i^-fnhifi-t>-t^(ox. nmo^mi\zm-^ntcm^'^M3 2 & \znvx^i^ 
$nfe;s^-r^-HD3 5. D 3 6 «-?-n^nmsst)^ESic^-^-&'r, t*!oT, msit 

^3 2m\t.w,\ & m\zn^s\^tz.m^mxh^ . y'-'^^y^mnD'Lif' "h" 
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4 1 

w.2<D%mm^mmzxK^. m\ t A\z^\^^xhm'^ib.^^n.nm\z^\'^m^^ 

X^Uv^m^CLK. -T-^^^y^^m^DL. |g»x-iS^«3^MWfC "L" \Z 

WL^-^ntz'^'^xh^, ^-oxmm(Di^m\x7r^-^ntcnMm^m^tnmzL 
x\^^itm%\z\t. w,zom\z7K^nitmi(Dnm%^mHitw\^(n>mm'int>fi 

mmz "H" (i^^^n^. mmi^mmm\z^^^xitf^2 (Du=i:.>%^j^^2 8i)^ 

E. lll®OJ^Sl4 : 

mm(Dmm4x\t. mm(Dmm3x^^tirzmf$.mm3 2 c^m^i^tz^m^ 

^To ^3 4EIJi:^figgm3 2 d(7)^^^*-r[H]SS0T^^. ^^^KS^S 2 d 
«figgm3 2 a<i:Stfe$nT7'ryk->^3>[HlgS2 3©gB5}-3 2^i^fig'rs. 

:t-h*D3 3 t^-r^«fe(?)#^i^^illSS©J^^l tnnXh^i)^. A«y7TB2 
{CMLTJi#{v:^2 0 5 V«{475t4;^en^c:ilCfj:^. J;-pTiS^-r :t- KD 3 
3 i: A* 7 7 B 2 bTm^W_ 5 V ^#^T Vifc^ilin > h o-;Hl 

8S 2 4 <D tb * ^ n S o 
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>m^.^.2 8f)^mi(Dzi^>n^^mmr^m'^\z. umy^-t-\'D4 3(Dti 
^j-\^iz\tm2<D5Yn&*mB^ni:\^^^rctb. nui 9 eacinsra^jsivi 

n yfy^c 3 <D^E 2 i)mE 1 J; K) t>iii< 3fe«$nTVifc^^<D^ 2 m^tt^* 

^rellCiiViT, -B^gliJ^^ Pt- HD 4 3 it'to^tl V- nz% 2 © 5 N^W^I^^ 

^3 9 0s.r;ii4 o0tt^n^n^3 10^0^113 2Ei{c*fj&LT*3 0\ s# 

)i^M^F«^IC*3ViTx-^^>y5^ffl^DL7{)^' "L" t>^^ "H" 'viiM^TS^ 
'BlXS "H" ;&^?) "L" '\<h^^f ^«^CD, ^SitOgitnT&^^^nTli^. » 

L" 7&^e> "H" ^Lm^-^^^^\z%m.^<i^-Y'QAz-^mxi'^n!im^<^ 

3 9 0), ^y£:x-^7^;/5"m^DL7&^ "L" ;i>^^, "H" ^iiii^-rs^'&JCll 
hD-;H5lgS2 4 0PMOS h^>vX^P 1 ^:^^■r§ i:?^J: < > ^2© 
5 V«zr>e>m0it/J>^'#^)!^$n^.'^*^*S7^i:oTVi§{Cii^J^j:V> (^4 00) o 
F. lliicD?^^5 : 

114 l^«^SS<7)M5©«lf^«:^-r37< 5>y5^-\'-hTab^. *MOf^^ 
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m^mm^mtii^^nnmfBWWiVi mmt 8~t i o) (c43ViTft^. {il. 

" , "H" . "H" <h?5:oTV>S. i;oT, B^^J t 8 &.mtm2 (OZl^>m&. 

y^-^ ^ y^^^B Lm^-fM "L" tc, tid;^i'rt^-7*;i'ffi^ENa "h" 
n, Nf^jt 9i3:feViTVi-rtife "L" ic^^wtdis^^n, mmt i oi)^i^7^ 

tB 1 lC:feViTPMOS h^>vXi57P 2, NMOS h ^ > vX^S? N 8 5&?^n^ 
n:t>, rt^T-S. ^fc. iSHmj!Sn>hP-;Heli?S2 4CDPMOS h^>vX 
^Pl, NMOS N7>vX57N 1 «^tl-?:*tl:t>, :t7LTVi^. 

I^^J t 8iKilBtrtll>x>1J-C 3t;:43ViT^(D^E 2©:^d««E 
ii5</cC>5J:^{C5fem$nTVi^c:^^. ^^J t 8 {C^SViTn >r >1J-C 3 OjISE 2 
(DmfittXx^:^-/T>y >^LT5 V^rM^-SOT, :t- HD 3 3 , D 4 3 ©31 
^Ji^^^ :$^-f :t-HD2 l^:fM^T^2<0 5 V«2S'^«i:iS:m«»SSn'5. 
^E 1{C«PM0S h^^v'XjS'P 2&^LT^1<7)5 Vm&J&«^^^$nS. II 
1 T'^^tlfclHlgST'b ;i<7)iiil?S«iH|CT* 0 , 2 RtJ^^JS<D 

D2 1 ^;f|-rs;i<i:7^j:<SittlS. 
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i}^7.'Ty':f7yyLxh5v^m^u^^(DX\ ^4 2m\z^^nrznn.\t^cr^ 

Vi. -e(Dj;^lC3Sm^tlTVifeJ®^(Dli>x>tt-C 3(7)SC««B#^J t 9~t 10 

~B#^J t 1 0 tC^Dtt^ W^^-riHlSSIllT$)^o *IIJSO?g^.C0B#^J t 9 ~ t 1 
OXit. y'--$'^y^m^DL imWiy''-^. ^ ny ^ m^CLKX$>oXhm 
m) ^mMt9\Z "L" tU^t. J^yyyB HZiih^XPUOS h^>i^7.^ 
P2, NMOS h^>v^Xi§'N8d^-5-n^'n:t7, ^>fS. mfitW_5V«|| 

^-1':t-h*D 3 3. D4 3{wJ*i£AW77.*^j{i^>0^<&CO-e, Mm^<^^S§;t 0 ;^ 

ts.\,^o ^':>xz<D^^(Dtkmtm3 om\z7Fi-^nrcmm(oM3(Dmi(Dmmm 
^mmzm^Wif^tmcxh^o 

G. ^SI®J^M6 : 

mm(Dmm6xit. mmommix^-^tirzm^mms 2 a^^j^Ltcmwi^ 
TFto ^44 Hn^^^tfeg^ 3 2 e 0«fie<£^-rieiKiaT*^. m^mm 3 2 e 

:feJt57-rv^-'>3>tC«, ii>x>-y-<&ffll>?5:Vi. 3 2 e 

^3 2 a <hmi^^ nXT-r VI/- v 3 >lHliJ§ 2 3 095^3 2 ^^fifefS. 
iKfiKMS3 2eTtt, xvi5';Hf^^^lElS§2 1 j&^e>#^.n§, f!) Af^x-iJ' 

izmm^n^o a^^^tb i \zitmi<Dn^>n^j^2 tro^hkos vm» 



V/0 99/53470 PCT/JP98/01701 

4 5 

mx\t "H" . "L" omxdb^Xh (^^) J: v^tVi 5,^^*5. 

m^j^^mmmm\zi5n^W}f¥\z-o^^x. mmo^mmito^mmA^^^'bizm 
>nmm^rhm^\zmn^mm^^-rmmmx$>K). ^Mnmi zm. m 

^m^n^o «ry^«*x-i5'^>y5^fi^DL7&^* "H" . "L" OMnX'^-^Tt), 
n-;HHlK2 6<DA-r7-AtJNMOS h ^ > vJ^^J'N 4 LT^ 1 vm 

m\zmm-^nx^^^(Dx\ y^^-\^D6nz},tm/u77.m^f}^^o ja-^xm 
2<Dn=E>m&:^^±^Lx^nm(Dj^mix^'^nrcmmi 9 3\tm.n-r. ^2 

i^^j 1 2 mmoj^t^itmm\zvx, 7\^u7.mmA, tc^m^nxvi 

\^y^ZfW22x ©D-7-isiMNMOS h^^vJ^^J'N 1 0, R 
t;SJiii>hD-jH5lgS2 6(DO-7-Affi!lNMOS hyyVT.^nS^'fVLX. 
^^Vi«H^-r:/lsIS§2 2 i (DA-r T-AtJO^^MiS'W^t- HD4 5 Rt/^iliZi 
>hD-jU@ggOO--7-Afi!lNMOS h^^vT^^J^NS^Sr^fl-LT, ^lOH^ 

nvy7Bi\zxti^ntzv^)Vi^ "h" -eab^fc^'^, 3!^-r^-HD6 
iisn-r77.$nTii;^i^msit I e i;&^'^n^7&^ ^(o^^-^^mi^^^z^-^x 
uwL\yxm2(Dn^y%^(D^mti^^^^mmz 2 e^y^vv-yay-t^z 
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^l©^150{cmb, m^ity'-^^'yy^mnDLf)^ "L" ti^ib "H" 

;r>UTVi§— /\'777B 1 CDPMOS h^>vXi5'P 2, NMOSh7> 
'>*;^^N 8 n-en:t>, :t7t"SroT. ^ 1 05 V«ili75^e)PMOS h7> 
>?X^P 2, ^-r:j--h*D6 1^ Jg^R6, H 2 3 ^ >1fiS[,-|^ 2 8, NMOS 

ttb 2(Z)A:'3^^om^a« "H" tT^cfO. "H" *^'e^$n^<. . 
;i©i^, WhmMi 7 Di^'ggn, nmos h7>>'x37Ni i<r>^-vmM\t 

"L" ii^ib "H" -\<i:M=^t-^«^c^«^(^^n<&7K-riHlgSEIT^^. 
A«y77B 1(7)PM0S h^>>^7.i$7p 2, NMOS h^:P'v7.;$'N 8*t-€-tl 

>m&*2 8 ^rfTLT^l ©zi^:>«fi 7i/^'4A.^>n, "L" 

7 7 7 B 2 \Z:idn^Xtl^mt^^R 6 (C^fe^f^i^T, JSJaR 6 (Dm^tAtsT 

bxi^T^T-^zfizt^f)^. mtjh^f-mmmNitmmiz. liiix-iS'. ^uy!7 

•it ^ j^^g fl^^cC 75^ b T ^ ^ . 
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y-f :t--KD3 3, D4 3 Oti'J- \^\Z%f^ I <D 5 YniiLt^ly<^^f^2 (D 5 

V«fi:;0^^tIP;^nTVi-S, ^^^oTI3 >x>-tt-C 3 cOi^E 2 t^ljSSE l 

:i--|^D2 1. D3 3 (^-av^HMJCD 4 3) tC J;-^ T5:A ^tlTt/^-l>|li:^[S]€ 

v'XiS'P i0v-xtc«&^^)^r^mjEzii(o^fig^^T[iis§iiT^^. ^20 

5 V«iIS{c:«^< h' D 8 07 y - H tl, tJ^-T :t- H D 8 (Z)* V - K 
<i:m2(Z)li^>l|«2 8©rB^lCfia>7^>1J-C4*tJi^$nTVi§. tLX. 
=i>T>1tC 4 i:i$^>f :t-HD 8(D*V-HiOg§l^.^*^^PMOS h^>>?X 

KD 2 1 , D 3 3 ©Ji;&lR]l[JE©fn<i:7^j:'5ct ^ (l^tt-^n-S. 

^>v7.^p 1 ©y-xictti^$ns©-e, □>x>-y-c 3©«E2(Dmfi:€:B 

mMl 1 0 2«li>x>-t^-C4<&:^^bTB2©S^,^.2 8 '^ihtiSnms. 
^(D-e> 3l>x>-y-C4(C^imiCDn^:>«fi:,'^2 7^J^^L, iS^'r:t-HD8 

I . mmomm s : 

m5 10«, \iy^Zfm^2 2i t. :itl^\ZMVX7^VU-i^3>m^2 

3 ^itLx-^^(bn^m^(D^nt(Dm^^7Ftm^mx^^o mxitYCAti: 
m^zMJts'T^m't. mm<Dmmix^BMi.rz^v\z. F7<^[h]s&2 2, it so 
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-tJ'DT (1) ~DT (n) /»Vt7U;KCK7<7'IsIgS2 2 . (D^^iZU^y'y 
^3 2 a (^Vi«3 2 b~3 2 e) (DmtZ 0 X 4 + 2 = 1 2 2 tfS.^o Lf)^L. 

Il5 30tt, 2^(DlpIgS{C:feliT!S»Jx-^*^A:'j$ 

H^-f ■/lHlgS2 2 (2S-1) 04 bi^y h-T-^ai;^f(i, fSi^#g©H^ 
-ryiEli^2 2 2s(D4t:'y h-r— :$'A:^'^<J:#^^n'5 (s = l. 2, z;n 
^^^fliicTSntSz =n/2, ^^T*nJSz= (n-1) /2, {ILL, ^520 
T«nfiffl^i:bTVi^) , F ^< lUgg 2 2 . \t'yV 7 )VXiiitsiyy h Ui^:^ 

(->7 hT'i^ h) f NEC8a©jti PD 1 6 3 2 7 5&^/5^S Uv:^^ Sr^lt 

J:oT, ^|gc#acD K7'r:/IiISS2 2 (2,-1) 04 h*>y hx-^A:^{Cli. *T 
{S^#gOH^'r:/lHlK2 2 2s©fc«)©4h''y hOTlljx-iJ'DT (2 s) 3!i«, 
:k\Z^^mU(0\iy^:fm^2 2 (2s-i)Ofc8?)0 4t*-/ h(0!S«JX--:5'DT (2 
s-1) Jii^-^^?,n§o VGAtt:^{cM;&f'S^^T'b, 'i5>S;5:«lfifeS^ 
3 2 a(^it«3 0X4/2 + 2 = 6 2 ^?fe^o 

hx-ij'Sfesi-rs h*7<yiHiK2 2 1 <z)®is:«2®icPie>T. -mzL (^2) 

(fe^ViJiS 2 b~3 2 d) {C*3tt^:3>x>-tl-C SO^gli. ^«)^SC««8Fp1 
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(a&-5V\«3 2 b~3 2 e) ©ic^^^M-T-S CI tTitT^-S. m 5 40(1 4^© K 

>lHlliS 2 3 Srl5M$nSft#©Sili^jKI^{l^ Uy^m^CL KOM^^kO 1 / 

i7|f^CLKlC^oTl^l!ix-;S'){>^'->7 h^n^ H7-ry[Hli^2 2 I «M (^^ 
«H7^yilI8S2 2. , 2 22 ) i:, SI£{t#A*-C L K{3 J;^TiKi«j5='-iS'*« 

5/7 h$ns K7-r:/iHigS2 2 1 <^>^ {m^it\^y^-:fm^2 23 , 2 24 ) t 

T4 t:>y h OA:'] <&P#^f'JtC*^1- 

^■f H7<7'lsll?S2 2 .2 (D/t8e)©4 fc'^:/ h(DMx-3'DT (2) 7^^^ 1 (D^^ 
-i$'X:^«i:LT7-1'VW-v'3 >m^2 S^fg^^n-S, ^bTC:om«l7'-:57 
ttl^^Jr 1 lC:tett§i^o-/i^CLK0iL-fe±5(>toiclRl^bT, H^-f >^I1IIS2 2 
. /O^e. K^<7'[Hl^2 2 2 '^iivyh^n^o 'A\Z^l(Dy^-^Xt!tLX7^ 
VU-iy3>m^2 3^1&mtn^(D^t. H^<7*lHli^2 2 2 (DfcJ6(^4 t:>y h 
(^IKKlx-iS'DT (4) TSO, Cin«B#^jT 2lC:fett^;Rtefi^A'-CLK(Z) 
35:-fe±d^D(Cll^tT, H7-r':/lHlBS2 2 3 T&^e. K7'<:/lEl8S2 2 4 ^ti^y h 
^tl-S. Miimi ©T-^A:'ji:bT, H ^< ^IeISS 2 2 , (7):/S:860 4 t*-;/ hO 
mWjT'-^DT (1) 7!)^*7-r VU—va >[5]gS2 3 ^feii^nfcBt^J T 3(D^. 
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^DLl;5>t"H" <h75:oT. 4\dy h0mW}f-^DT (1) . DT (2) 

n^'tiH^-r ytEis§ 2 2 . ,2 2 2 \zyy^-^n^o ^\zm\ v 5 \Z \^ ^7 ^ zfm 

SS2 2 3 <Dfzib(D4 \dy h<Dmm^-^DT (3) T&^Z-r V U-'> a >[HlgS 2 3 

Ox-^^-:/5^(i#DL 2*5 "H" tU-oX. 4 t'^y h<DlS»ix-^DT (3) , 
DT (4) fi^n-enF^'1'7'llIg§2 2 3 , 22. {C^«y5^$n^c 

^2 0x-:$'A:'3{COViTt>ip|illtC. H^-r :/lElS§2 2 6 (7)fcJ6(7) 4 t: >7 
fKillT'-^^DT (6) . H^'f :^IsIgS2 2 8 ©;tJ?)0 4 t: h©iSIIix~:5'DT 
(8) , H^'r:/lHlgS2 2s ©fcd©4 ti'y h<7)iK»x-^DT (5) . K^'T 
yipIgS 2 2 7 (Dfz^(DA\iv V(r>mWi'f-'^T^T (7) 7&?, ;i«)|liatfe2l$n5. 

VGAti:1tT(iH^-1'7'lHlg§2 2 . (OmmtZ omxhXi . H^<7*IsIS§2 2 
. ~2 2 2ac::)l.iTji^gnj:4 tf^y hA:/3)^>«2 8/4 = 7<iiE''Sl?^l9, K^-ry 
llgS2 2 29, 2 2 3o{COViT«4 t'y hA:^*nO4g^^Tfe-50-e, 8X4 = 3 

2 fznM.m^-^m\zm^'mmz 2 a (ifevi«3 2 b~3 2 e) f)^>i!>mt 

^\zummntLx^uy^mncLK. miRzsm2(Dy'~-^yy^m 

#DL1. BL2\Z-D\,^Xhm^^m3 2 a7!)^!BmU<DX (Sfe«^A-CLK 
tt7-r VU-'>3 >lHli^2 3S:feM$tlT#:fc^O-/^{t^CLK®;Ke<&Sn 

\t^\,^) . mms smcom^^ms 2 ax^K)^z.t\zf3:^o 

z.(D^B^\tmmizm.m-^nrzf)^, ±mLrzmm\t. t^x<Dmm\z^^^x. m 
texs^-dx. :i(D^m^^^ti\zm^-^n^h(Dx\tts.\^\ M^^nTv^fcCV^Mic 
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1. m^(DM^nm (Yk ) t. mt^m^o)^Mmm (Yk ) izm^r^mi^o 
7\^uxmm (A, ) mB&m^co^^mm (Yk ) <biiisitic©7Kux« 
m (Ai ) t<D^.^jz^ti^tnzm^-^nrzm7r:-t)\^ (c,k) t^^tsmtscnm. 
y^XTx-f x^K/t^ju (CG) \zMi'X7]^u7.nm^mW}r^^mv^ 

MiEm^oT Ki/xmM (A, ) o^^\zM}t^bxwtn^nrmm^n^mt} 
^t. mB&\iit}^\z$!iLx\,^mj!)^-':^^m^mzmm-^n^f^ixti^ (w_ 

HV) RXSm2Xtli^ (2 8) t30^^?5:§£ii:^g<&miO^^ctt^tf1t^(7)H^ 
< yiEllJS (AD 2, 2 2 I ) <i:> 
M2 2A±I^ (2 8) IC^LT. (GND) Rt/WtBSM^ck 0 t) 

iSVi^K^m^ (va2. HV) m^-rnf)^-':^^m^r^f^i(Dmun>hu 

-;HsIgS (DRO. 2 6) 
BfftB^lA:^^ (W_HV) \znLX. mUmi(Dn^ (Va2. HV) i; 0 

^^<m^&mm^ (gnd) ctD'foi^iiB2<7)m& (va, 7ov) ^^^^^-r 
m$&^2xti^ (2 8) <hiiigg-r^;&^ (D\^^mf}^~i3^mrf^2(Dnm 

3>Y'n-)imn (DRl. 2 5) t 

2. MiBh*^-r7'[Blg&(^m*iffi?5^'HulB^l A:^^^ (W_HV) Ri;m2A:^« 

(2 8) t(Di^'rntmm-^n^f)^t:m^t^mW}v'-:i^^iiitit^mm\Bi^ 

(2 1) 

iri2iiigi:oD7Ku;^iiSi (a, ) (o^^^zMmLxmn^ti. MJt^r^mt^n 
^(D7\iU7.mm (A, ) izi^r^mfRmm^-^^^mr^. isf^o^Misigs 

(3 2 a~3 2 d) 

mmm.^(D^m^^ (3 2 a~3 2 d) 

mmmmm^ (gnd) ^m>&-r^iii ©s^rnfi.^^ (27) Rr^mmmm 

mfi[ (GND) J:Dfei§<Hat3^2(Dmfi[ (Va. 7 0 V) <fc 0 fei&Vim 1 <D« 
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um^^mf^-r^mi(DniiL.^ (osv) \zmf^^n. zMn^iomr^^tiiim 

^^n^^l(DJ-^y77 (Bl) t. 

MfB^ion^y7 7 (Bl) (Drnmrnt^izmm^nrz-^ (ed t. fi&ss 

(E2) t^^t5n>^>D- (C3) 

Misn>x>ii- (C3) ©wiEft&i® (E2) \zmm^nrzxt!^t. ^ti&i-s 

BfflE1t^(Z)H^-r-/lHllf§ (AD 2, 2 2i ) (D-^lzmm^ntztHtll^tt:^^. 
MIB^2A;^^ (2 8) Ri;m2«m&.^. (•5V, W_5V) \zmm^tl. Z 

nib-d^<^Wii^mtii)m^-^n^f^2(D;'^vy7 (B2) t 

3. M51tiC(^H^-r'/lHlS§ (AD 2, 2 2, ) (D^^it 

nm-r^mmm^cDT ]^uxmm (Aj ) <D-'Dizmm-^tirzti^j-\^t. m 
fRf^2 xtim (2 8) \zmm^nrz7/'-\'t^^r^^m^^t-\^ (d4 6) 

?&M{C-^tJ, tt^(7)$gffl2ie«^©7HVX«@IKii^S. 

4. m2(DmMffi7&^#^ii&$n^m4(D«^a.'^. (•sv) &i;ms^2a;^« 
(2 8) m^mi)^-':^tm^^-^n^m3(Dm^.^. (w_5v) 

ffiflBttt^oeiillsIK (3 2 a~3 2 d) (D^^it 

mumKD&mn.^M. (2?) }c^^$nfc7y-Hi:, HfffBzi>x>it (c 

3) ©Mia-^ (El) tC^Jgg$n^c;t7V-Ki:^^T5^1©^-r:t-F (D 
3 2) 

W833>x>1t (C3) (DmBmm (E2) {CgJij^$nfc7y-H^:, HiIfH^ 
30«M (W_5V) {wg^gg$nfc:^J7-Hi:^Wr^^2 0i5^'r:t-K (D 
3 3) t 

Haf2m2(7)n^y7 7 (B2) « 

HfifBn>5^>it (C3) omf^mm (E2) {cS^$nfc:^7V-h*^, WiSB 

2Xtlm (2 8) fCi^S^^nfc7y-H<h^^f ^^^a^-r:^— K (D44) 
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5. mmf^2(Dm^.^\tm^m3<Dn^.^ (w_5v) x'$>^. K^<^igH4i2 

6. mm^2(Dm^.^MmBf^4(Dn&j^. (•sv) r$>^. m^(D^m4tm 

7. H6IB1tlgc©e3iIlgS (3 2c. 3 2d) (D^^\t 

fiui2D>x>ij- (C3) omm-^ (El) izmm-^nrz7/-\^t. mie^. 

lom^,^. (0 5V) tCjg^$nfc:^y-H<h^Wrs^3(^^'r:^-K (D3 
5) 

8. mum2(Dn^A\tm^m3(Dm^.^ (w_5v) t^s, h^oishtie 

10. SfilB^l ©A':/7 7 (Bl) 

WIE3>5'>1j- (C3) ©BufB-i® (El) {Cj^ig$nfc7y-K<h. MIB^ 
icomM (0 5V) tcj^^$nfc:;^V- Kt^*T^i*Si$^'l'^-H (D4 1) 

srMic^tj. m^(Dmm4t^WL(D7\'U7.nmmmmmo 

11. M?Hii4o«^,^ (•SV) \zmm-^nft7y'-\^t. id^j-i^t^mr 

^y^Hr-Y' (D8) 

2©miiimfi(^s^i:?'j:'5^2®a2p«fi[,^ (2 7. 2 8) t(Dm\zmm^nti 

u>y'>-^ .(C4) i: 
WIBm3(7)«^.^.*WHm4 0«^.^ (•SV) (3^^$n§^^{Ctt, HaiB 

y-a—]^ (D8) ^^frbTi^i^^n^, ^^j^oisffl 4121^07 Hi/ xmMSi 

12. mfi&v^^zfm^(Dmi3mmfi&f^ixt}m (w_hv) Rr;B2x*« 

(2 8) toi^^rntmm-^ri^^^^m^r^mm'f-i^^mtit^mmM^ 

(2 1) 
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MBEitic©7 KwxmM (Ai ) <D^^iz^j!^Lxm-f^n. i^j^t^mmm 

(3 2 e) 

mum^(0^mm^ (3 2 e) (D^^it 

mtimmn^ cgnd) ^mmt^miommm^j^ (2?) -BLZsmmmm 

(GND) ckO t)S<BulB^2©«fi: (Va. 7 0V) J: 0 fe^t/^m 1 (D« 

mm&i^mf^r^mio)^iiL}^ (osv) \zmm^ti. ::Mf}^i^mf^mmm 

i^^n^^l OA'>y77 (Bl) t. 

mm^KD/iyyy (Bl) (DHulBtH^'jl^H^?^^ tl^7 / - K i:. *y-F 
t^ttsy^^- K (D 6 1) 

BaiBi/-f:t-K (D6 1) (Dmmtiv-\^izmm-^nrcxtimt. mjsstsw 

l21SlgC<0K^'f (AD 2. 2 2. ) (D-^izmf^-^tlfcmti^t^^^. 

mm^2xti^ (2 8) Rrx^2(D«fi[,#. (•5v) tcjii^^n. c:ne)35^e»»i 

f^«::'3/5^'^^$ 2 0 A' 7 7 ( B 2 ) 

13. MEItfSO^jillElgS (3 2e) ©^>!r(i 

m^y^:^-}' (D6 1) ©WI3;^7V-H<i:«riE^2X:biffi (2 8) i:0P^{C 

^^te.tlfcJgin (R6) 

14. WIBItl^® K^-rr^HK (2 2, ) «m2(D^OHai2miljx-^*A:^1- 

h7'7 h-r^MfB^2(^ic©x-^^{±i;/3^<J:?£S{C-^^> 

iIIB1S^©K7<:/lHll^ (2 2i ) (i^3 0icroMS:fiKbT. MEx-^S^A 
:^^<i:BiilBx-^$'til:^$S{C|9LTa^J{Cilg^$ns, tt^©|gH 2 15ii©7 

15. MfBlfi^cD H^-r yiUgS (2 2i ) ©HulBmiS, mBy"- XtilQfi^^m 
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xmm (A, ) izm^t^mom^coM^mm (x) ^mic^^. 

^:t-K (D9 1. D9 2) tTm)t(75«fi (Va) fi^WM^tl^. m^O) 

mm 1 i2ic(D7 K U7.mmmwimm. 

1 7. ^ic(D^s«s (Yk ) t. mmm^o^itmm (Yk ) \zw.^-r^m^ 
(D7]'U7.nm (A, ) mmm^(D^^mm (Yr ) <i:iifBmic®7KPx 
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